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DETAILED ACTION 
Claim Status 

1 . Claims 22-39 are pending in tine instant application. 
Claims 22-39 stand allowed. 



Foreign Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 



Information Disclosure Statement 

3. The information disclosure statement (IDS) submission on 5/25/10 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the Examiner. In the submission dated 5/25/10 in the 
foreign patent document section items 1 and 2 have not been considered. These 
documents have not been submitted to the office. 

Drawings 

4. The replacement drawings for figures 4, 5, 8 and 18 were received on 6/9/1 0. 
These drawings are acceptable. 



Abstract 



5. 



The Abstract submitted 6/9/10 is acceptable and has been entered. 
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Claim Rejections - 35 USC §112 

6. Examiner acl<nowledges the amendments to claims 22-39. Consequently the 
rejection is withdrawn. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Tina Gonka on 9/3/10. 

The application has been amended as follows: 

The text of claims 22, 23, 26 - 28, 31 , 32, 34, 35, 38 has been replaced with the 
following amendment. 

-22. A method for computer-assisted modeling behavior of a steel volume 
having a volumetric surface, comprising: 

resolving a thermal conduction equation and a phase change equation to 
determine a subsequent state of the steel volume; 

operating a computer based on an instantaneous initial state of the steel volume 
and an instantaneous influence quantity via the volumetric surface on the steel volume, 
wherein at least one influence quantity includes a local influence for a plurality of 
surface elements of the volumetric surface and the local influence operates via the 
plurality of surface elements on the steel volume; 
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identifying a local energy content of the steel volume where the initial state and 
the determined subsequent state for a plurality of volume elements of the steel volume 
comprise local proportions of modeled phases of the steel and a quantity, wherein 

the modeled phases of the steel comprise austenite and a first further 
phase which can transform between austenite and the first further phase, and 

the initial state and the determined subsequent state for at least one of the 
volume elements further comprise a local distribution in concentration of a mobile alloy 
element in the steel; 

determining which concentrations of the mobile alloy element are present on both 
sides of a first phase boundary between austenite and the first further phase for the at 
least one of the volume elements based upon the phase change equation; 

resolving a first Stefan problem; 

determining, based on the resolution of the Stefan problem, if the distribution in 
concentration of the mobile alloy element changes in an austenitic zone of the at least 
one of the volume elements and if the first phase boundary is displaced; and 

determining the local proportions of the phases based on the position of the first 
phase boundary defined by the extent of the displacement of the first phase boundary. 

23. The method in accordance with claim 22, further comprising: 

providing a second further phase which can transform between austenite and the 
second further phase; 

determining which concentrations of the mobile alloy element are present on both 
sides of a second phase boundary between austenite and the second further phase for 
the at least one of the volume elements based upon the phase change equation; and 

determining, based on a resolution of a second Stefan problem, whether and 
how a distribution in concentration of the mobile alloy element changes in the austenitic 
zone of the volume element and if the second phase boundary is displaced, wherein: 
the first and second Stefan problems are coupled to each other, 
square measures are assigned to the phase boundaries. 
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a proportion of tine square measure assigned to the second phase 
boundary is determined from the sum of the square measures, and 

the local proportions also depend on the proportion of the square measure 
assigned to the second phase boundary in the sum of the square measures. 

26. The method in accordance with claim 25, further comprising: 
determining whether austenite is changed only into the first further phase, only 

into the second further phase or both into the first and into the second further phase 
based upon the proportion of the square measure assigned to the second phase 
boundary of the sum of the square measures. 

27. The method in accordance with claim 26, wherein: 

the volume element is a cuboid and has three cuboid basic dimensions, 

the first phase boundary is a rectangle with a first longitudinal side and a first 

transverse side where the first longitudinal side corresponds to a first of the cuboid 

basic dimensions, 

the first transverse side is parallel to a second of the cuboid basic dimensions, 

and 

displacements of the first phase boundary are parallel to a third of the cuboid 
basic dimensions. 

28. The method in accordance with claim 27, wherein: 

the second phase boundary is a rectangle having a second longitudinal side and 
a second transverse side where the second longitudinal side corresponds to the first 
cuboid basic dimension, 

the second transverse side extends parallel to the second cuboid basic 
dimension, and 

displacements of the second phase boundary occur in parallel to the third cuboid 
basic dimension. 
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31. The method in accordance with claim 30, wherein the concentrations 
where at least one mobile alloy element is present on both sides of the first phase 
boundary or on both sides of the first and second phase boundary are determined on 
the basis of Gibbs free enthalpies of the phases. 



32. The method in accordance with claim 31 , further comprising: 
determining 

whether both austenite and the first further phase are present, or 
whether, in addition to austenite and the first further phase, the second 

further phase is also present based on the phases present in the initial state and on the 

basis of the Gibbs free enthalpies of the phases. 



34. The method in accordance with claim 33, wherein the thermal 
conductance equation is resolved for each volume element of the plurality of the volume 
elements. 

35. The method in accordance with claim 22, further comprising: 
specifying a first state and a desired end quantity to the computer, 

applying the modeling method iteratively where the instantaneous initial state of a 
first iteration corresponds to the first state and subsequent initial states of further 
iterations correspond to the subsequent state previously determined, 

determining an expected end quantity based on the subsequent state determined 
after a last iteration, and 

comparing the expected end quantity with the desired end quantity. 

38. A steel volume influencing system, comprising: 
a digital mass storage device for storing a computer program; 
a computer connected to the mass storage device for execution of the computer 
program where the program: 



Application/Control Number: 10/588,353 Page 7 

Art Unit: 2123 

resolves a thermal conduction equation and a phase change equation to 
determine a subsequent state of the steel volume based on an instantaneous initial 
state of the steel volume and an instantaneous influence quantity via a volumetric 
surface on the steel volume, wherein at least one influence quantity includes a local 
influence for a plurality of surface elements of the volumetric surface and the local 
influences operate via the plurality of surface elements of the steel volume, 

identifies a local energy content of the steel volume where the initial state 
and the determined subsequent state for a plurality of volume elements of the steel 
volume comprise local proportions of modeled phases of the steel and a quantity, 
wherein 

the modeled phases of the steel comprise austenite and a first 
further phase which can transform between austenite and the first further phase, and 

the initial state and the determined subsequent state for at least 
one of the volume elements further comprise a local distribution in concentration of a 
mobile alloy element in the steel, 

determines which concentrations of the mobile alloy element are present 
on both sides of a first phase boundary between austenite and the first further phase for 
the at least one of the volume elements based upon the phase change equation, 
resolves a first Stefan problem, 

determines, based on the resolution of the Stefan problem, if the 
distribution in concentration of the mobile alloy element changes in an austenitic zone of 
the at least one of the volume elements and if the first phase boundary is displaced, 

determines the local proportions of the phases based on the position of 
the first phase boundary defined by the extent of the displacement of the first phase 
boundary, and 

determines an influence quantity based on an initial quantity determined 
from the initial state and a desired subsequent quantity, and 

generates an influencing signal according to the determined influence 

quantity; and 
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an influencing device tliat receives tine influencing signal from the computer and 
influences the temperature of the steel volume.- 

Examiners Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: 
While O.P. Bruno et al., Free Boundary Conditions at Austenite-Martensite 
Interfaces, 1/30/1995, The American Physical Society, Volumne 74, Number 5, pages 
746-749, and G. N. Vlasichev, A method of numerical solution of one-dimensional 
Stefan problems of two types, 1993-09-01, Journal of Engineering Physics and 
Thermophysics, Volume 65, Issue 3, Pages 896-902, both of these references teach 
that there are fluid boundaries located in metal and some numerical solutions to the 
problem neither/none of these reference(s) taken either alone or in combination with the 
prior art of record disclose resolving a thermal conduction equation and a phase change 
equation and further resolving a Stefan problem to determine the phase boundaires, 
specifically including: 

(claim 22) resolving a thermal conduction equation and a phase change equation 
to determine a subsequent state of the steel volume ... determining which 
concentrations of the mobile alloy element are present on both sides of a first phase 
boundary between austenite and the first further phase for the at least one of the 
volume elements based upon the phase change equation; resolving a first Stefan 
problem, 

(claim 38) resolves a thermal conduction equation and a phase change equation 
to determine a subsequent state of the steel volume based on an instantaneous initial 
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state of the steel volume and an instantaneous influence quantity via a volumetric 
surface on the steel volume ... determines which concentrations of the mobile alloy 
element are present on both sides of a first phase boundary between austenite and the 
first further phase for the at least one of the volume elements based upon the phase 
change equation, resolves a first Stefan problem 

in combination with the remaining elements and features of the claimed 
invention. It is for these reason that the applicant's invention defines over the prior art of 
record. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LUKE OSBORNE whose telephone number is (571 )272- 
4027. The examiner can normally be reached on 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul L. Rodriguez can be reached on (571 ) 272-3753. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Luke Osborne/ 
Examiner, Art Unit 2123 



/Paul L Rodriguez/ 

Supervisory Patent Examiner, Art Unit 2123 



